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Abstract
Purpose: To review 173 diagnosed gingival cyst of the adult cases and develop clinical and
histopathological descriptions while comparing data consisting of sex, age, and location to
the existing literature.
Background: The gingival cyst of the adult (GCA) is an uncommon developmental
odontogenic lesion, which is most frequently found in the mandibular incisor, canine, and
pre-molar regions of the free mucosa or attached gingiva. Often, GCA are misdiagnosed due
to the limited clinical and histopathologic features distinguishing them from their
intraosseous counterpart, the lateral periodontal cyst, and other nodular cysts of the oral
mucosa.
Methods: The present retrospective review evaluates 173 gingival cysts of the adult from
172 patients diagnosed by the Medical University of South Carolina Oral Pathology
Laboratory from the year 2002 through 2018. A clear definition describing where the lesions
arose was developed. Clinical and histopathologic features of GCA and data representing sex,
age, and location predilections were analyzed and compared to the existing literature.
Results: GCA had the strongest presence in Caucasian females in their 6th and 7th decades of
life. They were most commonly found in the incisor, canine, and pre-molar regions of the
mandible and were often misdiagnosed as mucoceles.
Conclusion: GCAs are true cyst that arise from the rests of Serres of the dental lamina during
tooth development. Histopathological evidence of a thin, 1-3 cell layer, epithelial lining with
or without focal plaques containing clear cells can be seen. GCAs were more commonly found
in the mandible (79%) than maxilla (21%). Females were 3.5 times more likely to develop a
GCA than males and the 7th decade of life was the most common era in which gingival cysts
were diagnosed. Comprehensive clinical exams, current radiographs, and histopathological
data are required to differentiate between GCA from lateral periodontal cysts, and/or other
nodular gingival lesions. Treatment of GCA most commonly consists of conservative surgical
excision and recurrence is rare.
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1. Introduction
The gingival cyst of the adult is an uncommon developmental odontogenic cyst that arises
from the rests of the dental lamina (rests of Serres). It typically appears as a single, small,
oval-to-round, asymptomatic swelling with a somewhat translucent or bluish color on the
free mucosa, attached gingivae, or interdental papillae. Most examples measure less than 1
cm in diameter. Superficial “cupping out” of the underlying alveolar bone may be evident.
This feature is not detected radiographically, although it may be visualized when the cyst is
excised. The cyst is lined by a thin layer of non-keratinized epithelium that is surrounded by
a fibrous connective tissue capsule with minimal inflammation. Abrupt plaque-like
thickenings with clear cells are often present.1

The GCA is a rare lesion with limited details in the literature regarding its clinical, radiographic,
and histopathologic features.1 It is considered to be the soft tissue counterpart of the lateral
periodontal cyst. Similar to the lateral periodontal cyst, the GCA often occurs in the
mandibular canine-premolar regions.2 If osseous structure is missing, one could argue that
the lesion is a lateral periodontal cyst that has eroded the cortical plate rather than a gingival
cyst that originated in the alveolar mucosa.2 Treatment consists of conservative surgical
excision, and recurrence is rare.

In a case report and literature review by Kelsey et al., the relative incidence of GCA has been
reported to be < 0.5%. They also found occurrence to be most common in the mandibular
canine and pre-molar regions and more prevalent in the facial gingiva.3 In 76% of the cases
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examined by Kelsey et al., the lesions occurred as a single unilocular lesion on the buccal
alveolar process; however, ~24% appeared as multilocular variants or had bilateral
occurences.3 In the 53 cases of GCA examined by Nxumalo et al., 57% of them occurred in
males while 43% were found in females.4 Although none of the existing literature reports a
definite sex predilection, most agree that there is a significantly higher incidence in the
mandible versus maxilla. Similar to Kelsey et al, Nxumalo et al. found that 73% of their cases
presented in the mandible versus 23% in the maxilla.4 In a case report by Giunta et al., the 5th
and 6th decades of life were the most common times of biopsy, which is consistent with the
findings of Nxumalo et al., Neville et al., and Buchner et al.2, 5, 6 Although several studies have
been completed on GCA, limited definitive information exists on the histopathologic and
clinical features that distinguish them from other nodular oral pathologies.

A review of GCA is important because it provides information that can allow pathologists,
surgeons, and clinicians to make informed decisions when developing a diagnosis. The aim of
this study is to review the available data published in the literature on GCA and compare it
with all of the diagnosed GCAs at the MUSC Oral Pathology Laboratory between the years
2002 and 2018. A comprehensive analysis of the histopathologic and clinical features of the
GCA will be reported.
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2. Materials and Methods
A retrospective analysis of all GCAs diagnosed in the Oral Pathology Laboratory of the
Medical University of South Carolina between the years 2002 and 2018 was performed. The
pathology report for each specimen was reviewed for the following information: patient’s
age, sex, race, anatomic size, location of the lesion, and the referring doctor’s differential
diagnosis. The study was approved by the MUSC Institution Review Board (IRB).

The data included 178 cases originally coded as gingival cyst in the laboratory database.
Inclusion criteria: In order to be considered for the study, all lesions had to present with
histopathological evidence of a thin, flattened epithelial lining with or without focal plaques
or thickenings that contain clear cells. The samples may have shown an intact epithelial lining
or discontinuity from the adjacent connective tissue. 173 specimens met the inclusion
criteria, while five specimens were excluded.

The current existing studies on GCA specify that the lesions most commonly occur in the
mandibular canine and pre-molar regions; however, the exact division of regions is unclear.
For example, if a GCA arises between a canine and lateral incisor, it is uncertain if that lesion
is considered as part of the incisor or the canine region. For this study all GCAs that were
anterior to the mesiolabial line angle of the canines were considered to be in the incisor
region while GCAs that presented anterior to the mesiobuccal line angle of the first molars to
the canines were considered as part of the canine-pre-molar region. All lesions posterior to
the mesiobuccal line angle of the first molars were considered to be in the molar region.
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To emphasize the thin nature of the cyst epithelial lining, one specimen was
immunohistochemically stained for cytokeratin, a protein found in the intracytoplasmic
cytoskeleton of epithelial tissue. Comparison of the cyst lining to the surface epithelium is
seen and rejection of a dilated blood vessel is described. Other samples were stained with
hematoxylin and eosin for histopathologic evidence of cystic plaques/ epithelial thickening,
hobnail cell projections, epithelial sloughing, and peripheral epithelial rests.
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3. Results
173 GCAs from 172 patients were analyzed. There was one patient that presented with
two lesions. 77.5% (n=134) were diagnosed in females and 22.5% (n=39) in males. Age at the
time of diagnosis ranged from 29 years old to 93 years old with a mean age of 59 years (males
and females) and a peak in the 6th and 7th decades of life (Graph 1). The race distribution was
68% (n=103) Caucasian, 31% (n=48) African American, and 1% (n=1) Hispanic. Graph 2 shows
the percentage of lesions with respect to race demonstrating that Caucasians (68%) are more
susceptible than African Americans (31%) or Hispanic Americans (1%). No Asian Americans
were reported to present with a GCA in the present study; however, this can be viewed as a
limitation of the patient pool demographics.

DISTRIBUTION OF GCA WITH
RESPECT TO AGE AND GENDER
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Graph 1: Distribution of GCA with respect to age and gender
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RACE DISTRIBUTION
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Graph 2: Race distribution by percentage

According to the ‘lesion by location’ definition provided in the materials and methods
section, the frequency of GCAs found in the mandibular mucosa was 79% (n=136) versus
21% (n=37) in the maxillary mucosa. 56% (n=97) were located in the incisor regions of the
mandible or maxilla (anterior to the mesiolabial line angle of the canines), while 44%
(n=76) were in the canine-pre-molar regions (Graph 3). No GCAs were located in the molar
region of either arch.
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Graph 3: GCA by location

Of the 173 biopsies used in this study, mucocele (24%, n=42) was the most commonly
reported differential diagnosis followed by fibroma (0.07%, n=12), lateral periodontal cyst
(0.05%, n=9), peripheral ossifying fibroma (0.03%, n=5), peripheral giant cell granuloma
(0.02%, n=4) and pyogenic granuloma (0.02%, n=4). The remaining either failed to report
a differential diagnosis or suggested that the lesion was a nevus, hematoma, or radicular
cyst. Only 21% (n=36) of clinicians correctly diagnosed GCA on the biopsy requisition form
while 79% (n=137) either provided an incorrect differential diagnosis or failed to provide
a diagnosis at all. 94% (n=163) of the biopsied lesions had a clinical presentation of 1 cm
or less, while 0.05% (n=9) did not report a size, and <0.01% were greater than 1 cm, but
less than 1.5 cm.
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Approximately 61% (n=105) of all examined cases were diagnosed between the ages of
50-69. (Graph 1). GCAs can appear on the buccal or lingual surfaces of the free mucosa,
attached gingiva, or interdental papilla; however, they most commonly appeared on the
facial or buccal soft tissues than the lingual soft tissues. Only 0.03% (n=3) were reported
on lingual surfaces, while 97% (n=168) appeared on the buccal or facial soft tissues.

All specimens were treated via conservative simple surgical excision and no patients
reported recurrence of the lesions.

Figure 1: Clinical photo of gingival cyst of the adult.

Figure 2: Clinical photo of GCA in the attached
gingiva with translucent bluish hue.
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4. Discussion
The histopathologic features of GCA are similar to those of the lateral periodontal cyst,
consisting of a thin, flattened epithelial lining with or without focal plaques that contain clear
cells.2 GCAs are uncommon, asymptomatic, epithelium lined cysts of odontogenic origin. They
are extraosseous and originate in either the free or attached soft tissues most frequently in
the mandible. Commonly the epithelial lining cells present as stratified squamous and 1-3
cells layers thick; however, they can also be cuboidal or columnar in nature with darkly
stained nuclei. Small nests of these glycogen-rich clear cells, which represent 31 of the dental
lamina, may also be seen in the surrounding connective tissue (Figure 7). Sometimes the
cystic lining is so thin that it is easily mistaken for an endothelial lining of a dilated blood
vessel. Cytokeratin staining can help confirm or deny a GCA diagnosis by revealing the
properties of a true epithelial cyst lining versus the endothelium of a dilated blood vessel
(Figure 8).

The intra-cystic epithelium is not keratinized and usually does not contain rete ridges.
Histopathological evidence of epithelial peeling from the adjacent connective tissue can often
be seen, leading to intra-cystic epithelial discontinuity (Figure 3). Difficulty in diagnosis arises
when continuity of the lining is disrupted; however, this is a common histopathological
finding, especially as the lesions increase in size peripherally. Focal thickenings of the lining
can occur as plaques of glycogen-rich clear cells (Figure 5). Hobnail cells, with a defining
appearance of a bulbous nucleus and nuclear projections into the cytoplasm, can also often
be seen histopathologically (Figure 6).
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Figure 3: Medium-power photomicrograph
of intra-cystic epithelial sloughing

Figure 4: Low-power photomicrograph of full
GCA with intact epithelial lining

Figure 5: Low, medium and high-power photomicrographs of intra-cystic plaque-like epithelial thickening

Figure 6: Low and high-power photomicrographs of hobnail cell projection
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True cysts typically do not exhibit roentgenologic changes, but if they expand too much may
cause destruction of the cortical plate.6 Two main theories exist about the development of
GCAs. The more widely accepted theory is that they are true odontogenic cysts with an
epithelial lining that arise during odontogenesis. GCA originate from the rests of Serres and
may break down centrally while proliferating peripherally. The second, and less accepted
theory is that GCA develop after trauma, and the underlying connective tissue becomes
implanted with epithelium, which then proliferates and forms a cyst.1, 4
Epithelial rests are a common characteristic of gingival cysts of the adult. They are found on
the periphery of the cystic lesions but are only seen histopathologically and do not change
clinical appearances (Figure 7). Formation of GCA is believed to arise from remnants of the
rests of Serres during tooth development. The dental lamina, which typically disintegrates
nine to ten week in utero, leaves behind epithelial cells, which are known as glands of Serres.7
The glands of Serres get embedded into the adjacent connective tissue and cyst formation
can be clinically seen in the 6th or 7th decades of life.

Figure 7: Low and high-power photomicrograph of odontogenic epithelial rests on periphery of GCA.
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A cytokeratin stained photomicrograph of one specimen was captured to display the properties
of the cystic epithelial lining. The sample was immunohistochemically stained for AE1/AE3, which
is a broad marker for a variety of cytokeratins, a protein in the intracytoplasmic cytoskeleton of
epithelial tissue. The brown color depicts a positive result. In Figure 8 you can see positive staining
of the surface epithelium as well as staining of the thin cystic lining at the base of the specimen.
The second photomicrograph is the same image at a higher power of the lining. Because GCA can
present with an ultra-thin epithelial lining, accurate diagnosis with a hematoxylin and eosin stain
can be difficult and the lesions can be confused for a dilated blood vessel.2 Cytokeratin
immunostains help display the epithelial lining properties, confirming the diagnosis of a true cyst.

Figure 8: Low and high-power photomicrographs of immunohistochemical stain for AE1/AE3 marker.

Some cysts exhibited an irregular lining of epithelial cells with an abundance cytoplasm and
occasional projections into the lumen. The cytoplasmic projections often presented very
eosinophilic, giving the appearance of incipient keratinization; however, they were not. The
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connective tissue immediately adjacent to the cystic lesions can at times exhibit a zone of
hyalinization that was not seen in any of the of the subjects in this study. 8
A bell curve distribution was noted in regard to age with the 6th and 7th decades of life being
most common ages GCA arise. According to Chrcanovic et al., GCAs were most common in
the 6th decade of life.9 It is infrequent to see GCAs in patients younger than 40 or older than
80 years of age. Although much of the existing literature indicates no strong sex predilection,
females were found to be approximately 3.5 times more likely to present with a GCA than
males in this study. Viveiros et al. and Chranovic et al. also reported a greater predilection in
females versus males: 65% females and 35% males (Viveiros) and 58.4% females versus 41.6%
males (Chranovic)9,10 No study concluded a definitive stronger sex predilection in females
versus males. The cysts are usually less than 1 cm in diameter although may seldomly appear
larger.1
The most common differential diagnoses provided by referring doctors included: mucocele,
fibroma, lateral periodontal cyst, peripheral ossifying fibroma (POF), peripheral giant cell
granuloma (PGCG), and pyogenic granuloma. Mucoceles do not typically occur in the gingival
mucosa and should be eliminated from differential diagnoses. Mucin spillage is a common
histopathological characteristic of mucoceles, which is not seen in GCAs. Fibromas clinically
present as nodular lesions with a firm consistency and a uniform color as the surrounding
tissues. Histopathologically, fibromas present as an exophytic nodular mass of dense
connective tissue surrounded by stratified squamous epithelium.11 The lesions are not
encapsulated.

If osseous structure is missing at the time of biopsy or surgical excision,
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argument that the lesion originated as a lateral periodontal cyst that spread to the gingival
soft tissues could be made. Peripheral ossifying fibromas typically present at or near the
gingival margin and also have a firm consistency. Pyogenic granulomas present with a dense
vascular bed, often bleed, and can be associated with pain.12 PGCG may appear erythematous
or also with a bluish color so they are often mistaken as GCA. Of the nodular lesions, fibromas,
POF, and PGCG are expected to be more solid in consistency and more exophytic than GCA.
In a literature review of 157 reported gingival cyst of the adult cases by Moskow et al.,
Fillipowicz and Page, Cohen et al., and Altini et al., the data in table 1 was derived.13-16
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Variables
n
Age (years), mean +/- SD (min-max)
Men
Women
p-value
Gender
Men
Women
Unknown
Jaw
Maxilla
Mandible
Symptomatic
Yes
No
Unknown
Treatment
Excision
Curettage
Enucleation
Unknown
Recurrence, n %
Yes
No
Unknown

GCA
157
48.6 +/- 12.9 (7-79; n=142)
43.5 +/- 14.7 (7-77; n=57)
52.1 +/- 10.4 (19-79; n=82)
<0.001
64 (41.6)
90 (58.4)
3
35 (23.5)
114 (76.5)
8 (14.3)
48 (85.7)
101
109 (96.5)
3 (2.7)
1 (0.9)
44
1 (3.2)
30 (96.8)
126

Table 1: Literature review of 157 documented gingival cyst of the adult cases

Of the 157 documented cases that were reviewed, 58.4% were reported in females and
41.6% in males (Table 1). Consistent with the results of the present study (77.5% females,
22.5% males), it can be concluded that females have a greater tendency to developing a
gingival cyst of the adult than males.
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The reviewed literature reported lesions arising in the mandible (76.5%) more frequently
than the maxilla (23.5%), which is also consistent with the findings of the present study
(79% mandible, 21% maxilla).
The mean age of diagnosed males and females in the literature review was 43.5 and 52.1,
respectively, while the mean age of males versus females in the present study was 60.3 and
58.9, respectively. Although the existing literature reports the 5th and 6th decades of life as
being the most common decades that GCAs arise, the present study favors the 6th and 7th
decades as being the most prevalent with the 7th decade (n=56) showing a slightly greater
prevalence than the 6th decade (n=49) (Graph 1).
According to Neville et al., gingival cyst of the adult presents in the canine and pre-molar
regions (60%-75% of cases); however, they can also appear in the incisor and molar areas.2
Due to a lack of specific criteria regarding lesions by location, a comprehensive comparison
of the present findings could not be accurately compared to the existing literature. Although
the majority of documented studies state that GCAs are most commonly found in the canine
and pre-molar regions, it is unclear exactly where the division from canine region to incisor
region lies. In the present study any GCA that presented anterior to the mesiolabial line angle
of the canine was considered to be in the incisor region. Only GCAs that presented anterior
to the mesiobuccal line angle of the first molars to the facial of the canines were considered
to be in the canine and pre-molar regions. (Graph 3). With this definition, 56% were found in
the incisor region while 44% presented in the canine-pre-molar regions and no GCAs arose in
the molar region of either the mandible or maxilla.
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Treatment of gingival cysts of the adult can be completed via surgical excision, soft tissue
curettage, or enucleation and they rarely recur once removed. Surgical removal of these
lesions can often times confirm or deny the diagnosis of gingival cyst of the adult based on
the appearance of the surrounding osseous structures. If invasion of the cortical plate is seen,
it can be argued that the lesion originated intraosseously as a lateral periodontal cyst than in
the soft tissue as a gingival cyst of the adult.
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5. Conclusion
The more commonly accepted theory is that GCAs arise from the rests of Serres of the
dental lamina during tooth development. Histopathological evidence of a flattened, thin, 1-3
cell layer, intra-cystic epithelial lining can be viewed. The lining can present as stratified
squamous, cuboidal or columnar in nature with or without focal thickenings or plaques
containing clear cells. As the lesions grow in size, discontinuity of the cyst lining can be seen
as they begin to separate from the adjacent connective tissues. The cysts are benign.

Despite being a rare lesion, knowledge about GCA allows general dentists and dental
specialists to develop an accurate and educated differential diagnosis for focal nodular
gingival swellings. This retrospective study confirms the low frequency of GCA as well as its
greater tendency to arise in the mandible (79%) over the maxilla (21%). Although the existing
literature does not conclude a specific gender predilection, the results of this study favor
susceptibility to females (77.5%) than males (22.5%). The mean age of males at the time of
diagnosis was 60.3 and the mean age of females was 58.9 and the lesions were most
commonly diagnosed in the 7th decade of life.

Due to the vague criteria in the existing literature defining the parameters of the canine- premolar region, it could not be concluded that GCAs favored these sites when all lesions that
presented anterior to the mesiolabial line angle of the canines were categorized in the incisor
region. Given the current definition of lesions by location, 56% of them were in the incisor
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region, 44% presented in the canine-pre-molar region, and no GCAs were reported in the
molar regions of the mandible or maxilla.

Comprehensive clinical exams, current radiographs, and histopathological data are required
to differentiate between GCA, lateral periodontal cysts, and/or other nodular gingival lesions.
Treatment of GCA most commonly consists of conservative surgical excision, but enucleation
or soft tissue curettage are also possible and recurrence is rare.
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